We present an iterative self-absorption correction algorithm developed in the coherence branch of I13 beamline at Diamond light source, based on simultaneous 3-D fluorescence and ptychography acquisition.
Fluorescence microscopy has been coupled to x-ray ptychography [4] to achieve high resolution chemical and structural information. Ptychography is a coherent small-angle scattering technique. In xray ptychography, the x-ray beam is focused onto a sample so that a small area of the sample is illuminated. The sample is then scanned through the x-ray beam in a series of overlapping illuminated areas. The diffraction pattern of each area is recorded and then processed with an iterative algorithm. Due to the redundancy of information provided by the overlapping areas, the ptychography reconstruction algorithm is robust in solving the phase problem and capable of retrieving both the object and the probe phase and modulus. Ptychography experiments are routinely performed in I13 coherence branch [5] .
The algorithm presented here combines the absorption information retrieved with the ptychography technique and the fluorescence signal acquired with a detector placed at 90 degrees from the propagation of the beam (Figure 1 ). The starting point of the algorithm is the 3D object modulus reconstructed from the ptycho-tomography and the initial 3D chemical element distribution obtained from the uncorrected sinograms. From the initial guess, the effective density of the elements is calculated per each pixel and the fluorescence sinograms corrected for self-absorption. Once corrected, the sinograms are used to produce a new 3D distribution and recalculate the effective density from the 3D absorption ptychotomography. The algorithm has been applied to fluorescence signal detected during ptycho-tomography scan of a catalytic sample. The sample contained platinum nanoparticles nested in copper chlorophosphate framework. The open-framework structure similarly consists of µ 4 chloride ions at the apex of 4 x CuO 4 Cl square-based pyramids. Pyrophosphate (P 2 O 7 ) units link these quartets forming analogous 1D channels. . Figure 2 shows a reconstructed tomography slice of copper signal at different algorithm iterations. Figure 3 shows in detail the effect of the algorithm on the value of the copper signal in a pixel [7] . [6] S. Ehn et al., Biomed Opt Express 7,4 (2016 ), p1227-1239 We would like to thank Dr Matthew E. Potter, Dr Arran M Gill and Mr Jack D. Parsons for the sample preparation Figure. 1. Experimental setup. The x-ray beam is focused using a Fresnel zone plate. The beam size at the sample is about 600 nm. The fluorescence signal is collected at 90 degrees from the direction of propagation of the x-ray beam. The ptychography detector is located along the x-ray beam about 2 m after the sample. The results presented here are not deconvolved by the beam size. However, the achievable resolution is given by 250 nm the step size [6] in 2D, and it is estimated to be less than 500 nm in 3D. 
